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Item Information and Scoring Guide Reference Sheet

The following pages are designed to assist you in understanding how Maine Educational 
Assessment (MEA) items are scored. These pages contain the text for each item 
accompanied by the following information.

• MC#:  the multiple-choice item position

• Key: the letter of the correct answer for the multiple-choice item

• Learning Results: the content standard, followed by the performance indicator, that the  
  item measured

• CR#: the constructed-response item position

• Learning Results: the content standard, followed by the performance indicator, that the  
  item measured

• Constructed-Response Scoring Guide: the four-point description used to determine 
  the score

• Training Notes: in-depth descriptions or particular information used to determine the 
  score
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MAINE 2002–2003

Science and Technology Grade 8

The table below shows the quantities of released items for each item type. Item information for all 
item types and scoring information (guides and train ing notes) for all constructed-response items 
follow.

QUANTITIES OF ITEMS BY TYPE

 MC CR

 24 6 
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Items with Keys, Learning Results, Scoring Guides,
Training Notes, and Student Responses
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MC#: 1
Key: D
Learning Results: C-3
Cells
C    Students will understand that cells are the basic units of life. Students will be able to
3         describe the structure and function of major organs in human systems.

1.    Which of the following is a function of 
the digestive system?

A.   providing support

B.   producing blood cells

C.   providing protection

D.   getting rid of wastes
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MC#: 2
Key: C
Learning Results: L-4
Communication
L     Students will communicate effectively in the application of science and technology. Students will be able to
4         make and use scale drawings, maps, and three-dimensional models to represent real objects, fi nd  

locations, and describe relationships.

2.    Which of the following is the best estimate 
of the boiling point of heptane, a compound 
that contains seven carbon atoms?

A.   –40°C

B.    35°C

C.    95°C

D.   150°C
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MC#: 3
Key: D
Learning Results: C-3
Cells
C    Students will understand that cells are the basic units of life. Students will be able to
3         describe the structure and function of major organs in human systems.

3.    Which graph shows the relative 
amounts of carbon dioxide and 
oxygen in the blood as it leaves 
the lungs through the pulmonary 
veins and travels to the heart?

A.   

B.   

C.   

D.   
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MC#: 4
Key: B
Learning Results: J-2
Inquiry and Problem Solving
J     Students will apply inquiry and problem-solving approaches in science and technology. Students will be 

able to
2         design and conduct scientifi c investigations which include controlled experiments and systematic 

observations.  Collect and analyze data, and draw conclusions fairly.

4.    Which characteristic would be most useful in distinguishing a sample of hematite from 
the other minerals listed in the table?

A.   color

B.   streak

C.   hardness

D.   specifi c gravity
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MC#: 5
Key: D
Learning Results: D-3
Continuity and Change
D    Students will understand the basis for all life and that all living things change over time. Students will be 

able to
3         provide examples of the concept of natural and artifi cial selection and its role in species changes over 

time.

5.    There are no longer dark fur arctic bears, 
only white fur arctic bears. Which is the 
best explanation for the lack of dark fur 
bears in the Arctic?

A.   The white fur bears killed off all the 
dark fur bears in the Arctic.

B.   Dark fur refl ected the Sun’s rays. This 
caused the dark fur bears to die of 
the cold.

C.   Dark fur bears eat fi sh that are not 
available in the Arctic environment. 
They, therefore, eventually died of 
hunger.

D.   Dark fur bears could easily be seen 
in the mostly white-colored Arctic 
environment. They were, therefore, 
less successful at catching prey than 
white fur bears.
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MC#: 6
Key: A
Learning Results: K-1
Scientifi c Reasoning
K     Students will learn to formulate and justify ideas and to make informed decisions. Students will be able to
1         examine the ways people form generalizations.

6.    To fi nd out if radish plants grow better in 
store-bought soil than in her garden, Amy 
conducted an experiment. She grew twenty 
potted radish plants in store-bought soil 
next to a window in her house, and she 
compared them to twenty radish plants 
grown in her garden.

      In which way could she improve her 
experiment?

A.   by growing both groups of plants in 
the same place

B.   by using fewer plants to be better 
able to make comparisons

C.   by growing radishes in the garden but 
tomatoes in the store-bought soil

D.   by adding store-bought soil on top of 
the garden soil
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MC#: 7
Key: B
Learning Results: L-4
Communication
L     Students will communicate effectively in the application of science and technology. Students will be able to
4         make and use scale drawings, maps, and three-dimensional models to represent real objects, fi nd  

locations, and describe relationships.

7.    The table shows the mass and volume of 
three samples of the same mineral. Which 
graph best represents the relationship 
between mass and volume?

A.   

B.   

C.   

D.   
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MC#: 8
Key: D
Learning Results: A-3
Classifying Life Forms
A     Students will understand that there are similarities within the diversity of all living things. Students will be 

able to
3         describe some structural and behavioral adaptations that allow organisms to survive in a changing 

environment.

8.    A giraffe’s long neck is an example of

A.   selective breeding.

B.   behavioral adaptation.

C.   artifi cial selection.

D.   structural adaptation.
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MC#: 9
Key: C
Learning Results: L-4
Communication
L     Students will communicate effectively in the application of science and technology. Students will be able to
4         make and use scale drawings, maps, and three-dimensional models to represent real objects, fi nd  

locations, and describe relationships.

9.    If you weigh 100 pounds on Earth, how 
much would you weigh on Jupiter?

A.    25 pounds

B.    50 pounds

C.   300 pounds

D.   500 pounds
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MC#: 10
Key: D
Learning Results: K-9
Scientifi c Reasoning
K     Students will learn to formulate and justify ideas and to make informed decisions. Students will be able to
9         apply analogous reasoning.

10.  Na is to Cl as Li is to

A.   C.

B.   Al.

C.   Be.

D.   F.
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MC#: 11
Key: C
Learning Results: D-2
Continuity and Change
D    Students will understand the basis for all life and that all living things change over time. Students will be 

able to
2         explain how scientists use fossils to prove that life forms, climate, environment, and geologic features 

in a certain location are not the same now as they were in the past.

11.  As a scientist was hiking up a mountain, 
she found fossils of seashells in some 
of the rocks. Which is a reasonable 
conclusion she can make?

A.   The rocks were formed when molten 
lava was cooled.

B.   Shelled sea organisms once inhabited 
forested mountains.

C.   The rocks were formed in an ocean 
and later uplifted when the mountain 
was formed.

D.   The fossil seashells were carried up 
from an ocean and embedded in the 
rocks by strong winds.
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MC#: 12
Key: C
Learning Results: F-4
The Earth
F     Students will gain knowledge about the earth and the processes that change it. Students will be able to
4         describe factors that can cause short-term and long-term changes to the earth.

12.  Which of the following would cause a 
long-term (lasting thousands of years) 
change to Earth?

A.   spring fl ooding along the Saint John 
River

B.   a hurricane coming north from the 
banks of the Carolinas

C.   a volcano erupting such as Mount 
Pinatubo in the Philippines

D.   tornadoes spawned from cold and 
warm air clashing
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MC#: 13
Key: A
Learning Results: G-1
The Universe
G    Students will gain knowledge about the universe and how humans have learned about it, and about the 

principles upon which it operates. Students will be able to
1         compare past and present knowledge about characteristics of stars (e.g., composition, location, life-

cycles) and explain how people have learned about them.

13.  By observing the characteristics of the 
Sun, people can learn more about

A.   stars.

B.   comets.

C.   distant planets.

D.   the Moon.
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MC#: 14
Key: B
Learning Results: K-1
Scientifi c Reasoning
K     Students will learn to formulate and justify ideas and to make informed decisions. Students will be able to
1         examine the ways people form generalizations.

14.  Yolanda dropped a ball from a 
height of one foot above the ground. 
She measured how high it bounced 
and recorded the data in the table 
above. She then dropped the ball 
from other heights, measured how 
high the ball bounced, and recorded 
these data in the table. The table 
contains all of the data that Yolanda 
collected.

      Based on the data in the table, about 
how high will the ball bounce when 
Yolanda drops it from a height of 
5 feet?

A.   about 19 inches

B.   about 27 inches

C.   about 33 inches

D.   about 39 inches
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MC#: 15
Key: D
Learning Results: D-4
Continuity and Change
D    Students will understand the basis for all life and that all living things change over time. Students will be 

able to
4         compare how sexually and asexually reproducing species transfer genetic information to offspring.

15.  The color of a person’s eyes is determined 
before birth. Which statement is true?

A.   Eye color genes are transferred to 
offspring from male parents only.

B.   Eye color is determined through the 
asexual reproduction of bacteria.

C.   Eye color is determined by a mutation in 
the genetic code during fertilization.

D.   Eye color is transferred to offspring 
from parents on chromosomes that 
contain genes for that trait.
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MC#: 16
Key: A
Learning Results: I-3
Motion
I      Students will understand the motion of objects and how forces can change that motion. Students will be 

able to
3         describe and quantify the ways machines can provide mechanical advantages in producing motion.

16.  Jamaal and Hien want to use the teeter-
totter. Where will Jamaal and Hien need 
to place the teeter-totter so that Hien can 
lift Jamaal?

A.   

B.   

C.   

D.   
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MC#: 17
Key: B
Learning Results: H-6
Energy
H    Students will understand concepts of energy. Students will be able to
6         describe how energy put into or taken out of a system can cause changes in the motion of particles in 

matter.

17.  A solid chunk of iron was left outside on 
a black-topped driveway on a very hot, 
sunny day. By mid-afternoon the chunk 
of iron will be

A.   a little smaller than before.

B.   a little larger than before.

C.   much smaller than before.

D.   much larger than before.
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MC#: 18
Key: B
Learning Results: I-2
Motion
I      Students will understand the motion of objects and how forces can change that motion. Students will be 

able to
2         use mathematics to describe the motion of objects (e.g., speed, distance, time, acceleration).

18.  The best description for the motion of 
a bicycle in the above graph is that the 
bicycle

A.   is at rest.

B.   is speeding up.

C.   is slowing down.

D.   has a constant speed.

Motion of a Bicycle

Time (s)

D
is

ta
n

ce
 (

cm
)
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MC#: 19
Key: C
Learning Results: D-4
Continuity and Change
D    Students will understand the basis for all life and that all living things change over time. Students will be 

able to
4         compare how sexually and asexually reproducing species transfer genetic information to offspring.

19.  In which example are offspring produced that 
are identical to the parent through asexual 
reproduction?

A.   A female frog lays eggs in the water. 
The male later fertilizes the eggs.

B.   A pollen cell and an egg cell from the 
same fl ower join to become a seed.

C.   A bud breaks off a yeast cell and 
becomes a new yeast cell.

D.   A sea star breaks off a leg and a 
new leg grows back.
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MC#: 20
Key: A
Learning Results: F-3
The Earth
F     Students will gain knowledge about the earth and the processes that change it. Students will be able to
3         explain the evidence scientists use when they give the age of the earth.

20.  Scientists compare layers of rock to each 
other in order to determine the

A.   relative age of rocks.

B.   composition of rocks.

C.   amount of fossils in rocks.

D.   chemical composition of rocks.
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CR#: 21
Learning Results: H-6
Energy
H    Students will understand concepts of energy. Students will be able to
6         describe how energy put into or taken out of a system can cause changes in the motion of particles in 

matter.

21.  A thermometer at 20°C is placed in hot water. 
The column of liquid in the thermometer rises.

a.   What is the temperature reading on the 
thermometer in the hot water?

b.   Explain what happens to the molecules of 
the liquid inside the thermometer when the 
thermometer is put into the hot water. Use 
the word “molecules” in your answer.
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CONSTRUCTED-RESPONSE SCORING GUIDE

Score Description

4

Response demonstrates an in-depth understanding of how energy put into or taken out of a 
system can cause changes in the motion of particles in matter.  Student correctly reads the 
thermometer and correctly explains what happens to the molecules of the liquid inside the 
thermometer when the thermometer is put into the hot water.

3

Response demonstrates a general understanding of how energy put into or taken out of a 
system can cause changes in the motion of particles in matter.  Student correctly reads the 
thermometer and generally explains what happens to the molecules of the liquid inside the 
thermometer when the thermometer is put into the hot water.

2

Response demonstrates a limited understanding of how energy put into or taken out of a system 
can cause changes in the motion of particles in matter.  Student correctly reads the thermometer 
and partially explains what happens to the molecules of the liquid inside the thermometer when 
the thermometer is put into the hot water.

1

Response demonstrates minimal understanding of how energy put into or taken out of a system 
can cause changes in the motion of particles in matter.  Student correctly reads the thermometer 
or minimally explains what happens to the molecules of the liquid inside the thermometer when 
the thermometer is put into the hot water.

0
Response is incorrect or contains some correct work that is irrelevant to the skill or concept 
being measured.

Blank No response.
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Correct answers:

Part a: 80°C—minor error if “°C” is missing.

Part b: the liquid molecules absorb energy from the hot water and begin to speed up causing the liquid to 
expand (take up more space) in the narrow tube

Training Notes for Constructed-Response #21

Score Description

4
Student gives a temperature reading of 80°C and explains, using the word molecules, what is 
happening to the liquid inside the thermometer when it is put into the hot water.  Response is 
well developed and contains no errors.

3
Student gives a temperature reading of 80°C and explains, using the word molecules, what is 
happening to the liquid inside the thermometer when it is put into the hot water.  Response is 
general and contains minor errors.

2

Student gives a temperature reading of 80°C and explains what is happening to the liquid inside 
the thermometer when it is put into the hot water.  Response lacks detail and contains errors.

OR

Student gives a temperature reading with the wrong unit and generally explains what is 
happening to the liquid inside the thermometer when it is put into the hot water.  Response is 
partial and contains errors.

1

Student gives a temperature reading of 80°C.  Response may contain a minor error.

OR 

Student response explains what is happening to the liquid inside the thermometer when it is put 
into the hot water.  Response is minimal and contains errors.

0
Response is incorrect or contains some correct work that is irrelevant to the skill or concept 
being measured.

Blank No response.
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Student Responses for Constructed-Response #21 for Score Points 4, 3, 2, and 1

  21.

  21.



B-30

 MEA RELEASED ITEMS – MARCH 2003 ASSESSMENT – GRADE 8

  21.

  21.
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  21.

  21.
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  21.

  21.
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CR#: 22
Learning Results: J-4
Inquiry and Problem Solving
J     Students will apply inquiry and problem-solving approaches in science and technology. Students will be 

able to
4         compare and contrast the processes of scientifi c inquiry and the technological method.

22.  The National Aeronautics and Space Administration (NASA) gave bean seeds that had 
been on the space shuttle for three weeks to schools in different countries around the 
world. The schools were asked to determine the average germination time (the time it 
takes for the seeds to sprout) under natural, outdoor conditions. The schools then shared 
their data over the Internet. The table above shows what each school found.

      Give three possible reasons for the differences in the data.
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CONSTRUCTED-RESPONSE SCORING GUIDE

Score Description

4
Response demonstrates an in-depth understanding of comparing the processes of scientific 
inquiry.  Student gives strong logical reasons for the differences in the data.

3
Response demonstrates a general understanding of comparing the processes of scientific 
inquiry.  Student gives generally logical reasons for the differences in the data.

2
Response demonstrates a simplistic understanding of comparing the processes of scientific 
inquiry.  Student gives partially logical reasons for the differences in the data.

1
Response demonstrates a minimal understanding of comparing the processes of scientific 
inquiry.  Student gives minimally logical reasons for the differences in the data.

0
Response is incorrect or contains some correct work that is irrelevant to the skill or concept 
being measured.

Blank No response.

Training Notes for Constructed-Response #22

Score Description

4
Student gives three very coherent reasons why there is a difference in the data.  Response is 
well developed and contains no errors.

3
Student gives three generally coherent reasons why there is a difference in the data.  Response 
is general and may contain an error.

2
Student gives two or three reasons, lacking coherence of why there is a difference in the data.  
Response is limited and contains errors.

1
Student gives one or two reasons with little coherence of why there is a difference in the data.  
Response is minimal and contains errors.

Possible answers:

 • different seasons of the year (2 hemispheres)

 • different soil temperatures, depending on location

 • different types of soils

 • experimenters may have used different planting methods

 • lengths of day different

 • experimenters may have differed in deciding when the seed germinated (just beginning to emerge or 
  fully sprouted)

 • experimenters may have planted seeds at different depths

 • different amounts of rain

 • angle of the Sun’s rays to the surface of Earth—different amount of sunlight
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Student Responses for Constructed-Response #22 for Score Points 4, 3, 2, and 1

  22.
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  22.
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  22.
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  22.
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  22.
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  22.
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  22.

  22.



B-42

 MEA RELEASED ITEMS – MARCH 2003 ASSESSMENT – GRADE 8

CR#: 23
Learning Results: G-1
The Universe
G    Students will gain knowledge about the universe and how humans have learned about it, and about the 

principles upon which it operates. Students will be able to
1         compare past and present knowledge about characteristics of stars (e.g., composition, location, life-

cycles) and explain how people have learned about them.

23.  Humans have been observing stars for thousands of years.

a.   List two things we know about stars today that we did not know 200 years ago.

b.   Describe two ways scientists gather information about stars today that were not possible 
200 years ago.
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CONSTRUCTED-RESPONSE SCORING GUIDE

Score Description

4
Response demonstrates an in-depth knowledge of stars and how information is gathered.  
Student correctly lists things known about stars today and correctly describes ways scientists 
gather information today.

3
Response demonstrates a general knowledge of stars and how information is gathered. Student 
correctly lists things known about stars today and broadly describes ways scientists gather 
information today.

2
Response demonstrates a limited knowledge of stars and how information is gathered. Student 
lists things known about stars today and partially describes ways scientists gather information 
today.

1
Response demonstrates a minimal knowledge of stars and how information is gathered. Student 
lists things known about stars today and minimally describes ways scientists gather information 
today.

0
Response is incorrect or contains some correct work that is irrelevant to the skill or concept 
being measured.

Blank No response.
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Training Notes for Constructed-Response #23

Score Description

4
Student correctly lists two things we know about stars today that were not known two hundred 
years ago and correctly describes two ways scientists gather information about stars today that 
were not possible two hundred years ago. Response is well developed and contains no errors.

3
Student lists two things we know about stars today that were not known two hundred years ago 
and describes two ways scientists gather information about stars today that were not possible 
two hundred years ago. Response is general and may contain an error.

2

Student lists two things we know about stars today that were not known two hundred years ago 
and describes one way scientists gather information about stars today that was not possible two 
hundred years ago. Response lacks detail and contains errors.

OR

Student lists one thing we know about stars today that was not known two hundred years ago 
and describes two ways scientists gather information about stars today that were not possible 
two hundred years ago. Response lacks detail and contains errors.

1

Student lists one thing we know about stars today that was not known two hundred years ago 
and/or describes one way scientists gather information about stars today that was not possible 
two hundred years ago. Response is minimal and contains errors.

OR

Student lists one thing we know about stars today that was not known in the past and/or 
describes one way scientists gather information about stars today that was not possible in the 
past. Response is minimal and contains errors.

Part a 

 • distance of stars from Earth

 • size of stars

 • composition of stars

 • temperature of stars

 • motion of stars—moving toward or away from Earth

Part b 

 • large refracting and reflecting Earth-bound telescopes

 • infrared and ultraviolet telescopes

 • radio telescopes

 • orbiting telescope (Hubble telescope)

 • computer analysis of star photographs

 • space probes
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Student Responses for Constructed-Response #23 for Score Points 4, 3, 2, and 1

  23.
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  23.
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  23.

  23.
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  23.

  23.
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  23.

  23.
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CR#: 24
Learning Results: M-2
Implications of Science and Technology
M    Students will understand the historical, social, economic, environmental, and ethical implications of science 

and technology.  Students will be able to
2         describe the historical and cultural conditions at the time of an invention or discovery, and analyze the 

societal impacts of that invention.

24.  Discuss, in detail, two changes that were made in cities after the discovery that 
microorganisms caused disease.

CONSTRUCTED-RESPONSE SCORING GUIDE

Score Description

4
Response demonstrates an in-depth understanding of cultural conditions at the time 
microorganisms were discovered to cause disease and the impacts of that discovery.  Student 
discusses in detail two changes that were made.

3
Response demonstrates a general understanding of cultural conditions at the time 
microorganisms were discovered to cause disease and the impacts of that discovery.  Student 
broadly discusses two changes that were made.

2
Response demonstrates a simplistic understanding of cultural conditions at the time 
microorganisms were discovered to cause disease and the impacts of that discovery.  Student 
partially discusses two changes that were made.

1
Response demonstrates a minimal understanding of cultural conditions at the time 
microorganisms were discovered to cause disease and the impacts of that discovery.  Student 
minimally discusses two changes that were made.

0
Response is incorrect or contains some correct work that is irrelevant to the skill or concept 
being measured.

Blank No response.
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Training Notes for Constructed-Response #24

Score Description

4
Student discusses in detail two changes made in cities after the discovery that microorganisms 
caused disease.  Response is well developed and contains no errors.

3
Student discusses two changes made in cities after the discovery that microorganisms caused 
disease.  Response contains minor errors.

2
Student discusses two changes made in cities after the discovery that microorganisms caused 
disease.  Response is weak and contains errors.

1
Student discusses two changes made in cities after the discovery that microorganisms caused 
disease.  Response is minimal and contains errors.

0
Response is incorrect or contains some correct work that is irrelevant to the skill or concept 
being measured.

Possible answers:

 •  reduction of rat population/using rat poison or cats

 •  treatment of wastewater

 •  introduction of septic systems and better ways to reduce untreated sewage-contaminated water 
  supplies

 •  isolation of patients with communicable diseases in hospitals

 •  chlorination of water or treatment of water

 •  improved personal hygiene
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Student Responses for Constructed-Response #24 for Score Points 4, 3, 2, and 1

  24.
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  24.
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  24.

  24.
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  24.

  24.
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  24.

  24.
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MC#: 25
Key: D
Learning Results: F-6
The Earth
F     Students will gain knowledge about the earth and the processes that change it. Students will be able to
6         describe the many products used by humans that are derived from materials in the earth’s crust.

25.  Which item does not come from a 
material in Earth’s crust?

A.   

B.   

C.   

D.
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ID:38243 parasites.cdr B

MC#: 26
Key: B
Learning Results: C-4
Cells
C    Students will understand that cells are the basic units of life. Students will be able to
4         identify the causes and effects of diseases, explain their transmission, and identify prevention 

strategies.

26.  Disease caused by microorganisms 
cannot be spread by

A.   exposure through air or water.

B.   mutation of genes.

C.   direct contact with animals.

D.   direct contact with an infected 
person.



B-59

 MEA RELEASED ITEMS – MARCH 2003 ASSESSMENT – GRADE 8

MC#: 27
Key: C
Learning Results: D-2
Continuity and Change
D    Students will understand the basis for all life and that all living things change over time. Students will be 

able to
2         explain how scientists use fossils to prove that life forms, climate, environment, and geologic features 

in a certain location are not the same now as they were in the past.

27.  Fossils of the fern Glossopteris have been 
found in Africa, Australia, Antarctica, and 
South America. How do scientists explain 
this observation?

A.   The wind blew the seeds across the 
oceans from continent to continent.

B.   The fern developed independently on 
each continent.

C.   The continents were at one time joined 
together and then moved apart.

D.   The fern had adaptations to survive 
the different environments of the 
continents.
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MC#: 28
Key: A
Learning Results: I-1
Motion
I      Students will understand the motion of objects and how forces can change that motion. Students will be 

able to
1         describe the motion of objects using knowledge of Newton’s Laws.

28.  Suppose there were ten dominos standing 
in a row (Figure A) with a space between 
them smaller than the length of a domino. 
What would be the direction of a force 
used to make the dominos fall from left 
to right as in Figure B?

A.   The force would be in the same 
direction as the motion.

B.   The force would be from the side.

C.   The force would be in the opposite 
direction to the motion.

D.   The force would be from above.
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CR#: 40
Learning Results: M-4
Implications of Science and Technology
M    Students will understand the historical, social, economic, environmental, and ethical implications of science 

and technology. Students will be able to
4         describe an individual’s biological and other impacts on an environmental system.

40.  Favorite Food Grocery plans to build a new store on land beside a pond. Explain three 
ways this development could impact the life cycle of frogs in the pond.
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CONSTRUCTED-RESPONSE SCORING GUIDE

Score Description

4
Response demonstrates an in-depth understanding of how human beings can impact an 
environmental system.  Student correctly explains the impact of new construction on the life 
cycle of frogs in a nearby pond.

3
Response demonstrates a general understanding of how human beings can impact an 
environmental system.  Student broadly explains the impact of new construction on the life cycle 
of frogs in a nearby pond.

2
Response demonstrates a simplistic understanding of how human beings can impact an 
environmental system.  Student partially explains the impact of new construction on the life cycle 
of frogs in a nearby pond.

1
Response demonstrates a minimal understanding of how human beings can impact an 
environmental system.  Student minimally explains the impact of new construction on the life 
cycle of frogs in a nearby pond.

0
Response is incorrect or contains some correct work that is irrelevant to the skill or concept 
being measured.

Blank No response.

Training Notes for Constructed-Response #40

Score Description

4
Student correctly explains three impacts on the life cycle of frogs created by the grocery store 
being built nearby.  Response is well developed and contains no errors.

3
Student broadly explains three impacts on the life cycle of frogs created by the grocery store 
being built nearby.  Response is general and may contain an error.

2
Student simplistically or partially explains three impacts on the life cycle of frogs created by the 
grocery store being built nearby.  Response is limited and contains errors.

1
Student minimally explains three impacts on the life cycle of frogs created by the grocery store 
being built nearby.  Response is minimal and contains errors.

0
Response is incorrect or contains some correct work that is irrelevant to the skill or concept 
being measured.

Blank No response.
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Possible answers:

•  possible reduction in number of some insects that are part of the food supply for frogs/tadpoles

•  reduction in the ecosystem that supports the food chain for the pond organisms (frogs/tadpoles)

•  increase in temperature of pond due to pavement in parking lot (pavement absorbs heat during the spring 
 and summer months and loses some of its heat to the pond which is cooler), which in turn kills tadpoles 
 in the spring and adult frogs in the summer or may reduce the amount of water in the pond by causing 
 evaporation

•  pollution from cars kills some of the frogs and/or tadpoles by dissolving in the pond water, or pollutes the air 
 over the pond

•  construction materials could get into the pond, causing pollution and thereby interrupting food chains

Note: There needs to be a connection between development and impact on the life cycle of frogs in the pond.
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Student Responses for Constructed-Response #40 for Score Points 4, 3, 2, and 1

  40.
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CR#: 41
Learning Results: E-5
Structure of Matter
E     Students will understand the structure of matter and the changes it can undergo. Students will be able to
5         describe how the motion of the particles of matter determines the state of that matter (e.g., solid, liquid, 

gas, plasma) and vice versa.

41.  Using scientifi c terminology, explain the change in the water level and describe the motion 
of the water molecules during that change.
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CONSTRUCTED-RESPONSE SCORING GUIDE

Score Description

4
Response demonstrates an in-depth knowledge of how the motion of particles of matter 
determines the state of that matter.  Student correctly explains the changes in the water level 
and the motion of the water molecules during that change, using scientific terminology.

3
Response demonstrates a general knowledge of how the motion of particles of matter 
determines the state of that matter.  Student generally explains the changes in the water level 
and the motion of the water molecules during that change, using scientific terminology.

2
Response demonstrates limited knowledge of how the motion of particles of matter determines 
the state of that matter.  Student partially explains the changes in the water level and the motion 
of the water molecules during that change.

1
Response demonstrates minimal knowledge of how the motion of particles of matter determines 
the state of that matter.  Student minimally explains the changes in the water level or the motion 
of the water molecules during that change.

0
Response is incorrect or contains some correct work that is irrelevant to the skill or concept 
being measured.

Blank No response.

Training Notes for Constructed-Response #41

Score Description

4
Student explains using scientific terminology the change in the water level and the motion of the 
water molecules, as influenced by anything in the environment.  Response is well developed and 
contains no errors.

3
Student explains using general terminology the change in the water level and the motion of 
the water molecules, as influenced by anything in the environment.  Response contains minor 
errors.

2
Student explains using general terminology the change in the water level and the motion of 
the water molecules, as influenced by anything in the environment.  Response lacks detail and 
contains errors.

1
Student minimally explains the change in the water level or the motion of the water molecules, 
as influenced by anything in the environment.  Response contains errors.

0
Response is incorrect or contains some correct work that is irrelevant to the skill or concept 
being measured.
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Possible answers:

Students should be able to describe why evaporation occurs in terms of water molecules at the surface moving 
and escaping into the air.

Humans—add water to the aquarium when the water level drops

Sun—heats up the water molecules giving them energy to escape the surface of the water

Fish—have a negligible effect

Plants—photosynthesis would use a small amount of water

Air—low humidity would allow more water molecules to escape

Temperature—as the temperature increases the water molecules gain energy and escape from the tank more 
easily
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Student Responses for Constructed-Response #41 for Score Points 4, 3, 2, and 1

  41.
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